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PURPOSE 

The objective of this Coastal EngkGng Technical Note is to describe the Littoral 
Environment Observation (LJZO) measurement system and the tools available for Diict Offices 
to implement their own LEO data collection program. LEO provides low-cost coastal data for 
the planning, design, operation, and maintenance of coastal works. 

LEO consists of systematic coktion of wind, wave, and current data visually obtained by 
vohrnteer observers. LEO data are collected primkly at sites where little or no wave data exist, 
where resources are not available for instaMion of recording instruments, or where daily 
measurements such as beach width are desired. Over 360 LEO collection stations have been 
established on U.S. coasts. Data fkom previous LEO data collection efforts are available at each 
District office and some limited LEO data are available in the CEDARS database (reference 
CETN-I-23). 

TYPES OF LITIYORAL VARIABLES OBSERVED AND RECORDED 

The LEO field m easurements typically recorded are shown .in Figures 1 and 2 (LEO 
recording form). Visual estimatesare made of the wave period, breaker height, wave type, and 
width of surf zone. A protractor, shown in Figure 2, is used to estimate the direction f?om which 
the waves are approaching. The wind direction is noted on an 8-point compass. Wmdspeed is 
measured by a hand-held wind meter. A hand level is used to estimate the foreshore slope. The 
spacing of any observed rip CurreDts (strong surke currents flowing seaward f?om the shore) and 
beach cusps (low mounds of sand separated by crescent-shaped troughs) are recorded. Littoral 
current speed and direction are measured by injecting dye and measuring its movement alongshore 
for a period of 1 min. The alongshore current can then be determined. The instruments 
mentioned earlier (wind meter and hand level) and enviionmentally safe dye can be obtained from 
sources noted prior to the references. 

In addition, the observer may take sand samples of the material on the beach if this type of 
data is required and may also measure be&width. Remarks and comments by the observer 
regarding unusual beach weather or ocean conditions are recorded. LEO observations are usually 
taken once (or twice) a day, and sand samples are re-collected once a month. 
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Figun 1. LEO Recording Form (front view) 
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PLEASE PRINT: 

SITE NAME OBSEBVBB 

Figure 2. LEO Recording Form (back view) 
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Data collected from each site arc compiled and summa&d. Daily records are statistically . ed into monthly and yearly averages. This data can be usefiJ in descriiig the beach 
environment at a particular site. Observer bii for high or low readings can be par&@ 
compensated for by looking at relative changes, rather than at the absolute values of certain 
parameters. 

APPLICABILITY 

The tabulated LEO data are usefbl for planning, design, operation, and maintenance of 
coastal fkilities. While the data may not be as accurate as those obtained from recording sensors 
such as wave gauges and current meters, it is obtained at a relatively low cost. Because of this, it 
can often be obtained when instrumented information cannot. LEO data generally provide a 
wider suite of information than do an instrument station. LEO provides input for the following 
principal study items that can be used in solving coastal problems. 

1. 
2. 
3. 
4. 
5. 
6. 

Geomorphology 
Material charactelistics 
Winds and storms 
Waves and currents 
Ice conditions 
Shoreline and ofTshore depth 
changes 

7. 

8. 
9. 

Littoral transport (direction, amount, 
and character). 
EEkcts of inlets. 
Zoning considerations. 

Comparison of the various beach material parameters for many beach locations should 
result in additional understandig of the gcomorphology of a particular site, when correlated with 
all the other observed data, This can enhance the understanding of shore dynamics in relation to 
the materials composing the beach 

One of the several useful apphcations of LEO data is the prediction of longshore transport 
rates from waves breaking at an angle to the shoreline (item 7 above). These waves produce a 
longshore current, which, when coupled with the breaking wave turbulence, will suspend 
sediment and transport sand along the shore. LEO longshore current values allow computation of 
the longshore energy flux, which allows prediction of the longshore sand transport. Recent 
comparisons between two independent observers at a single LEO site suggest that more 
consistency exists for transport rates computed from their observatioti of longshore current 
velocity than from their observations of wave height and angle. 

Compilations of the observed data on surf characteristics and beach response are also 
useful for studies directed primarily toward the recreational aspects of the shore. The ability to 
predict the overall characteristics of a beach for such uses as swimming and surfing will allow the 
appropriate agencies to assign various classifications of safety on use of the beaches. 
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DATA ANALYSIS 

A program, Littoral Environment Observation (IEO) PC DataRetrieval and Analysis 
Syster~ is available for PC on a 3.5 in diskette along with the “user’s Guide for the Littoral 
Environment Observation (LEO) PC DataRetrieval and Analy& System” (Thomas 1994). Both 
may be obtained from the local Corps ofEngineers District, along with an instructional video 
showing how LEO data are obtained. A listing of LEO data sites where previous LEO data were 
collected is &own in Table 1. 

TbePCprogramcananatnethepreviousLEOdata(Tablel)ornewdata,iftheyare 
containedinanASCIItaa~ewitheachlineofdataplacedintheorderasshowninthe’ 
recording form (Figures 1 and 2). The.program can produce summaty tables and percent 
ocarmnce tables ofthe w and also compute longshore sediment movement rates. 
See Thomas (1994) for further details. 

SOURCES OF EQUIPMENT 

Dwver Handheld Wmdmeter. Stoowatch Hand LeveL Comnass 
Forestry Suppi~ Inc. 
205 w. Rankin St. 
P-0. Box 8397 
Jackson$ MS 39284-8397 
Phone: I-800-647-5368 Fax: l-800-5434203 

- Dwyer Handheld Wmdmeter - Catalog No. 89001- $14.25 
- Digital Stopwatch - Catalog No. 92627 - $32.75 
- Abney Level - Catalog No. 43922 - $65.90 
- Compass - Catalog No. 37017 - $18.50 

Powdered Dve (uranine Concentrate Dve-vellow) 
Tricon Colors, Inc. 
16LeliartsLane 
Elmwook Park, NJ 07407 
Phone: 201-794-3800 

- $10.70 per pound 
- prepaclced in 100 pound drum - repacking fee for smaller Quantity 

Slingshot. stonwatch and comoass can nrobablv be nurchased locally 
Ideally tbe compass should have eight points identified, ie., N, NE, 

E, SE, SW, W and NW. 
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